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PRINTING APPARATUS 

Technical field 

The invention relates generally to printing bar codes and 
other indicia on articles, and relates specifically to 
5 printing postage on mail pieces by means of ink- jet printing 
on the adhesive side of transparent adhesive tape. 

Background art 

If one takes into. account the many constraints (cost, post 
office approval, customer requirements/ mechanical 

10 requirements/ human readability) that must be simultBueously 

satisified, it may fairly be said that it is not easy to print 
postage* For nearly a- hundred years, companies such as Hauler 
(a predecessor of the assignee of the present invention) and 
its competitors have provided postage meters which print 

15 postage by means of mechanical relief die plates. Generations 
of mechanical engineers have developed and refined the art of 
mechanical printing of postage so that today' s postage meters 
(also called franking, machines) offer a high--quaiit.y die.- 
printed postage indicium together with the all the bisnefits 

20 . flowing from the . use of . microprocessors • 

. It has been recently suggested to use digitally formed indicia 
instead of die-printed indicia, a move which would discard a 
substantial fraction of. the accumulated experience with die 
printing of postage and which opens up a host of new problems. 

25 . The printing technologies most often proposed, for digitally 
formed indicia are ink-jet and laser printing. These 
technologies have many potential" disadvantages, A chief 
disadvantage is that while it is easy to print on plain paper, 
on- empty envelopes or on conventional labels,, it is difficult 

30 to print on mail pieces of varying thickness- A further 
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problem is that mail pieces may be constructed from a variety 
of materials including smooth paper,, rough paper, and nonwoven 
fabrics such as- Tyvek, and these materials differ greatly from 
one. to the next in their suitability for. laser or ink- jet 
printing. Another problem comes from the inks commonly used 
for ink-jet printing. Many such inks are water-soluble and 
thus are easily smeared or damaged as a mail piece passes, 
through the mail stream. 

The hazards faced by a postal indicium that is in the nature 
of a bar code are of a new and different sort as compared with 
the hazards faced by a die-printed indicium. With a bar code, 
especially a two-dimensional bar code as has recently been, 
suggested, the. loss of even a small portion of the code can 
makes it difficult or impossible to read the entirety of the 
code. The problems of printing on varying materials of 
varying thicknesses exacerbate the risk of loss of. a portion 
of the bar code. Abrasion during shipment, or water damage, 
can also damage the code. Finally, some materials such as 
nonabsorbent substraites don't take ink- jet ink well; 

Yet another problem. with digitally formed postal indicia is 
that if the indicium. turns put to be defective and if the 
defect is not detected until the mail pi^ce has entered the 
mail stream, then there will be unwanted consequences such as 
returning the mail piece to sender or forwarding the mail 
piece with postage due. One category of risk is that a 
digital printer such as an ink- jet printer could run low on 
ink, or develop a clogged jet, leading to an indicium which is 
not visibly flawed but. which might nonetheless fail, the 
cancellation checking by the postal service. Another category 
is that an indicium might pass a test at the sender's location 
and yet fall thie test at the postal service due to a 
mechanical assult or water damage^ so that a test at the 
sender.' s location would not p^rovide complete confidence that 
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the mail peice will. not be returned to sender or delivered 
with postage due. 



There is thus a great need for an apparatus that prints 
digitally formed postal indicia on mail pieces,- that is robust 
5 against abrasion and physical assaults^ that lis resistant to 
water damage, and that works well with a wide variety of 
materials and thicknesses . There is. also a great need for an 
apparatus which permits a test of the indicium at the customer 
location, and which permits a high confidence that a favorable 
10 test at the customer location presages a favorable test at the 
postal service location. Finally there is a need for a means 
of printing digitally formed indicia on mail pieces that saves 
''spoiled" mail pieces in the event of a defective indicium. 

Disclosure of invention 

15 A printing apparatus is described in which ink- jet printing is 
performed on the adhesive side of transparent adhesive tape, 
and lengths of the tape are then applied to articles such as 
mail pieces. The apparatus permits, printing postal indicia on 
mail pieces. The indicia are physically protected against 

20 degradation by the tape, and it is easy to inspect the indicia 
before they are. placed on the mail piece. 

Brief description of drawing . 

The invention will be described in connection with a drawing 
in several figures, of which: 

25 Fig. 1 shows a simple embodiment, in cross, section, of a 
printing apparatus in accordance with the invention ; 

Fig. 2 shows an alternative embodiment of the invention, also 
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in cross section; 

Fig, 3 shows another embodiment of the invention, also in 
cross, section; and 

Fig. 4 shows in plan view. a typical mail piece in accordance 
5 with the invention. 

Modes for Carrying out invention 

Fig, 1 shows a simple embodiment, in cross section, of a 
printing apparatus in accordance with the invention ♦ A 
surface 14 defines a paper path on which mail pieces 13. pass, 

10 from left to right in Fig, 1. The rollers and other 

mechanisms which move the mail pieces 13 are conventional and 
are omitted for- clarity in Fig, !• A spool of transparent 
adhesive tape 12 is provided. An acetate-based tape such as, 
for example, Scotch Magic Tape (a trademark of 3M) is 

15. considered preferable. The tape passes along a tape path 

defined by the spool 12, a print head 11, and a. cutter 10, to 
the mail piece 13.. An applicator mechanism applies . the pieces 
of tape to the mail pieces, by means of conventional mechanism 
omitted for. clarity in Fig. 1. Most importantly, the ink-jet 

20 print head 11 is positioned on the adhesive or '^sticky^' side 
of the tape. Preferably the tape path is set up relative to 
the print head so that the spacing between the print head and 
the tape is nearly constant with the print head and the trape 
in close juxtaposition but not in physical contact, (Physical 

25 contact would present the risk of clogging the print head due 
to the adhesive of the tape, and would run the risk of. 
mechanical jamming.) Importantly, the the image formed on the 
tape has to be a mirror image of what is desired on the mail 
piece. 

30 Those skillied in the art will appreciate thait most ink- jet 
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print heads need to be capped when not in use,, and need, to be 
scraped clean from time to time as part of a cleaning process 
• in which ink is squirted into a . well. The cap, the scraper, 
and the well are all selectively moved into and out of 
5 juxtaposition with the print head from time to time as is well 
. known to those skilled in the art, and* these movements are 
accomplished by parts omitted for clarity in Fig, 1. 

The print head may optionally be wide enough to print the 
entire indicium on the tape, or may be passed back and. forth 
10 across the width of the taipe as part of the printing process, 
in a manner well known to those skilled in thp art. Such 
movement is iri and out of the page in Fig, 1. . . 

Printing on an article in this way offers many benefits. The 
image quality is. nearly independent of the substrate (rough. 

15 paper/ smooth paper, etc.)- Lack of waterf astness of the ink- 
jet ink is not as- much of a problem, since the tape protects 
the printed area- Any of a variety of other solvents (besides 
water) which might damage the printed area, are kept. away from 
the printed area by the tape* Even a nonabsorbent substrate, 

20 for example a nonwoven polyolefin fabri.c such as Tyvek (a 
registered trademark), can be easily printed upon with an 
image quality that is unaffected by the nonabsorbent nature of 
the substrate - 

Fig. 2 shows an alternative embodiment of the invention, also 
25 in cross section. In this embodiment a physical sensor 15 is. 
provided movable between two positions. It is biased into the 
leftward position shown in phantom in Fig. 2, and is held by 
the tape in the rightward. position in Fig. 2. In this way, if 
the tape ends the event will be detectable and can be 
30 annunciated to a user. Also shown in Fig. 2 is an ink sensor 
18-19, composed of light source 19 and phototransistor array 
18. It i$' considered preferable for the tape path to maintain 
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some tension in the tape, so that the tape is held against the 
out-of-tape sensor 15, is held in a fixed position relative to 
the print head 11, and is held against the phototransistor 
array 18.. In this way, the non-adhesive side of the tape is 
the side in moving contact with most of the contact portions 
of the. tape path, and the adhesive side of the tape is kept 
out of physical contact with as many portions of the tape path 
as possible. 

The ink sensor lB-19 can be a simple sensor that merely tests 
for presence and absence of ink, for example testing for large 
light and dark, areas in a test pattern printed on the tape. 
In this way if the ink jet print head runs out of ink the user 
can be notified. Alternatively the sensor 18-19 may be 
disposed to read the entirety of a bar code of the postal 
indicia. This permits reaching a very high confidence level 
that the bar code .will be readable when tested by the postal 
authorities, since it is unlikely to be mechanically abraded 
or water-damaged. after being applied to the envelope. If the 
bar. code fails the test at the user location, the tape piece 
can be discarded prior to its being applied to a mail piece, 
thereby saving ^^spoiled" mail pieces in the event of a 
defective indiciiun. 

Fig. 3 shows another embodiment of the invention, also in 
cross section. Fig. 3 shows an optional arrangement in which 
the print head shown at 11 is optionally, rotatable to a second 
position 20 in which it can. print directly on mail pieces. 
This rotation may. be manual or automatic, and offers the 
flexibility of direct printing on mail pieces or of printing 
via . tafie to the mail pieces. 



Fig. 4 shows in plan view a typical mail piece 13 . in 
accordance with the invention. A return address 33 and a 
mailing address 32 are shown* A portion of clear adhesive 
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tape 30 has been placed on the mail piece 13, A postal 

indicium 31 was printed on the adhesive side of the tape 30 . 

prior to the tape 30 being applied to the mail piece 13. 
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Claims 

1;; A printing apparatus comprising: a spool of adhesive 
transparent tape, an ink-jet print head, and a cutter, said 
spool, head, and cutter defining a tape path for said tape, 
5 said tape having an adhesive side and a non-adhesive side, 

said, head positioned toward said adhesive side of said tape, 
whereby said head is capable or printing on said adhesive side 
of said tape. 

2. The apparatus of claim 1 further comprising a surface 
10 detiningf a paper path, said tape path intersecting said paper 
path with the adhesive side of the tape toward said paper 
path, whereby the adhesive side of the tape is capable of 
contacting an item in the paper path. 

'3. The apparatus of claim 1 further comprising, in the. tape 
15 path between the spool and the head, a mechanical sensor 

movable between first and second positions and bias.ed toward 
said second position, said mechanical sensor urged into said . 
first position when tape is in the tape path. 

4. The apparatus of claim 1. further comprising, in the tape 
20 path between the head and the cutter, an optical sensor, said 

optical sensor disposed to sense ink on the tape. 

5. The apparatus of claim 4 wherein the optical sensor 
comprises a plurality of light sensors, said sensors disposed 
on thfe non-adhesive side of the. tape. 

25 6. The apparatus of claim 5 wherein the light sensors are 
photo trans is tors, and wherein the optical sensor further 
comprises at least one light-emitting diode. 
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7. A postage printer comprising: a spool of adhesive 
transparent tape, an ink- jet print head, and a cutter, said 
spool, head, and cutter defining a tape path for said tape, 
said tape having an adhesive side- and a non-adhesivie side, 

5 said head positioned toward said adhesive side of said tape, 

whereby said head is capable of printing on 9aid adhesive side 
of said tape, sAid printer further comprisihg a surface 
defining a paper path, said tape path intersectiug said paper 
path with the adhesive side of the tape toward said paper 
10 path, whereby the adhesive side of the tape is capable of 
contacting a mail piece in the paper path. 

8. The postage printer of claim 7 further comprising, in the 
tape path between the spool and the head, a mechanical sensor 
movable, between first and second positions and biased toward 

15 said second position, said mechanical sensor urged into said 
first. position when tape is in the tape path. 

9. The apparatus of claim 7 further comprising, in the tape 
path between the head and the cutter, an optical sengor> said 
optical sensor disposed to sense ink on the tape. 

20 10. The apparatus of claim 9 wherein the optical sensor 

comprises a plurality of light sensors; said sensors disposed 
on the non-adhesive side of the tape. 

11. The/apparatus of claim 10 wherein the light sensors are 
photo transistors, and wherein the optical sensor further 
25 . con¥>rises at least, one light-emitting diode. 

•12, A mail piece comprising an article with transparent 
adhesive tape attached thereto, said adhesive tape having an 
adhesive side and a nonadhesive side, said adhesive side in 
adhesive contact with said article, said mail piece further 
30 comprising a postal indicium printed on the adhesive side of 
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the tape, 

13. The mail piece of claim 12 wherein said indicium 
comprises a two-dimensional bar code. 

14. A method of applying a bar code to an article, said 
5 method comprising the steps. of: 

feeding adhesive transparent tape from a spool, said tape 
having an adhesive side and a non-adhesive side; 

printing a bar code on the adhesive side of the tape by means 
of noncontact printing; and 

10 applying the tape to the article. 

15. The method of claim 14 further comprising the step of 
cutting the tape, 

16- The method of claim 14 further comprising the step of 
testing for ink on the tape by means, of an optical sensor^ 
15 prior to the step of applying the tap6 to the article. 

17.. The method of claim 16 wherein the testing step further 
comprises reading the bar code, 

18. . The method of claim 17 further, comprising the step of 
annunciating to a user if the bar code is unreadable; 
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